Structure of phenylalanine-accepting transfer ribonucleic acid and of its environment in aqueous solvents with different salts.
Yeast tRNA(Phe) was studied in different salt-containing solvents by UV absorbance and small-angle neutron scattering (SANS). This extends results obtained previously in NaCl and KCl solutions [Li, Z.-Q., Giegé, R., Jacrot, B., Oberthür, R., Thierry, J. C., & Zaccai, G. (1983) Biochemistry 22, 4380-4388]. As expected, at low concentrations of all salts studied, the tRNA molecule is unfolded. The importance of specific counterion interactions and the flexibility of the macromolecule are emphasized by the observation that it cannot take up its folded structure in N(CH3)4Cl solvents, even when that salt concentration is increased to 1 M, in the absence of Mg ions. In CsCl solvents, on the other hand, the folded conformation is obtained in salt concentrations above about 0.2 M, similar to NaCl or KCl. By a comparison of SANS results in CsCl H2O and CsCl 2H2O solvents with the data from NaCl and KCl solvents, thermodynamic and structural parameters were derived for the solvated macromolecule. All the data are accounted for, quantitatively, by a model for the particle in NaCl, KCl, or CsCl solution made up of tRNA76-, closely associated with 76 positive hydrated counterions, surrounded by an aqueous solvent layer that excludes salt (and, therefore, of density different from that of bulk solvent). The mass of water in that layer depends on salt concentration, and the values found are consistent with those predicted by the Donnan effect.